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(54) PLASMA DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent the degradation in luminance of a phosphor layer in a plasma 
display device. 

SOLUTION: A plasma display device, having a high luminance and hardly undergoing luminance 
degradation in a panel production process, is obtained by using a compound represented by the formula: 
Me3MgSi208:Eux (wherein Me is at least one element selected from Ca, Sr. and Ba) as a blue phosphor 
provided that 45-95% of total Eu ions constituting the compound are divalent and 5-55% being trivalent. 
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m->-2 4 0/xme«{caSSnS. *LT, HM10 9 
ffcfe ( R) . »fe < G ) . a^MejMg S 
i 2 0 8 : Eu<r)2m<r)Eu4$ycr>oh. 5%~55% 
#3«<0E u 4 *yX'mfo*tltzi£& ( B ) 

^SrffcfliL, iilS:4 0 0-5 9 0iC^)ittKT«jftLT 
WW y/£«*S 4 C k J; nX . 
jWS»LT ! flr*at**JIl 1 OR, HOG. HOB 
#ffM£ftl>. dW«3t«cll 1 OR, 1 1 OG, 11 
0BOTh'U7.miil 0 7±fc:i3»t4fll*IflKOJ*»L 
14, *fiflBI^^¥iWaa«>*J:*8--2 5fiffiLK 

tzMz. %mmt. imsmizto^xmiUzmm 
tmkZiti z k^< f&u-thfzMzmmn^Wif& 

2 0aSlSH«$^@*S:lEiSk»1SSiai2 
J: 0 ft bixtz&mm-P) X o iz , * mffiH- 

i^tit^mmmm tm^xh *> x t 

««3W« 4 £ k k t fc , ^^frS^O^fflm^liiO-r 

Ml 1 0 R. HOG, 110 B0)$m&. RVft 

5%^'3ffi<7)E u -f WtlHSa**!!^ 

[0045] d<DJ; d (: LT^$fLfcBU®>^;Uk * 

xm®ttfm3i-fZ>£olznteishii:t>tiZ> k k t(c. 

5 0iOg«Tl 0-2 0«)ILtMy-;« 1 2 
1 (HI) J: 9#f*3fi6. 

t, -fiRiasiai 2 21*1^^*^ (Mitf , 1 . 1 x 
10-" Pa) fctJMlLfctt. (0Hi.Jf, He- 

Xel. Ne-Xe ^O^vStt^^ ) S: J!f^EAT» 
A1-|)iktJ:oTPDPl 0 0*«fl«$*i4. 
[0046] H5t4, «3t«c»*»fifc-f4llltfflV^>f 

-i y*wftmw.2oo^ io, imxyr2 
20, ^/r2 3o=5rk^fix, arjcrtcf^^sii 

7-2 2 0^«I:0^-y^2 3 0tCjDjE$nT^$ni.. 
^7^2 3 0C(4-< y^f^2 3 0 aMVX>2 4 0 
( l*Jg*«3 0//m-120/ira) i)^»t>tlXH 0 , SP 
E$iiT-f >*£2 3 0 a(;ttlft$ii^^«5>f y^f 
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tt*iti LfiSjbOfcfcfclBfi 1 0 9HJOI1 l?|W <» 1 3 0 
um~~200um) WTlZ+lZ.btfSitK. il£3 
0;um~l 3 0^mlCl5S$fll>. 
[004 7] ^v/2 3 0tt. HSLsSrVvs.y/jtaai 
ttfc J: o^ERWfcWl&Sfi* J: 3 <dft***vt*i 0 , 
^•y^2 3 0^S$1t«)i:i:t^yX;l/2 4 0^^ 
ftfM 2 5 0 *attWtRtaj't* ikfciO, WIS 
tivXWfo 1 0 2±OHI£ 1 0 9BkOi»teSBfc*M 

<DttJSMt2 5'Cfc:*ttvC. 1 500-3 00 00 CP 

[0048 J fcfc, JhElf-><2 10K:fctBK*L$rV* 

+m. : &ffltom±%tih . *fc\7^2 3on, 

>^2 3 0 a*/X^2 4 0*>as#i-&tf>T-Kjjag 

X"f h Z C J: o r ftSJS ix*: coX'h b . 
[004 9] 4fc. 3SC»MI*»*-r4**4: l/Ctt. 

[0050] SfeabtettlStf-. A-f y 

*\ fcttfcfl^Sfl. 1 5 0 0-3 0 0 0 O-b^f-rK 

WEfcT, WBiSttffJ. ^'J#, tfifWfl (0. l-5w 

t%) mwMLx^^\ 

[0051] znwmt y*£m$ztim&%fti¥ 

tlXit, (Y, Gd) ,.,B0 3 : Eu,, &MZY U 
0 3 : Eu t X'&ZtlUk&fatfm»t>tL&. Ztlbte. 

*ML-&^-C$> I). ; C T\ Y KSttZtt? h E u 7C*<OB 
iflJIXti. 0. 0 5^X^0. 2 OOieH 

{><n<?mjs&itmL<%h z tfrt>mm±.mmx'Ziz 
<<%&t%ibtiz>, znum&MTX'h&ts, 
<&Mt, ftfc&kX'h&Eunmjtmtfi&Ti. m% 
m&Tix&Kfct Lxmx°%%<%htz#>X'h&. 

[00 523 m.m%fotlXU. Ba,.,AI 
12 0i9 : Mn,, 4&teZn 2 . x S i O, : Mn x m$il 
hitSWWi^htlh. Ba,.,A 1 12 0, 9 : Mn,li, 

iltlitSWlX'fot) . Zn M SiO, :Mn,li. ^CO# 
fWffsiSrfflJjJt-rS Z n7C«<0-»**M n CH»$fifc<fl: 
•&8rCft*. Barc*&tfZn7C*fc:*ff4M 

^IlifclHj^Hi^iO, 0. 0 1^X^0. 1 0CO 



[00 53 ] «feSBKftkL-C«. Me 3 MgSi 
2 0 8 : EuTS^itS^ft^fflV^ni. Me,.„M 
gSi 2 0 6 : Eu.lt **>#fW*l£flifiei-&2«tf> 
Me (Meli. Ca. Sr, B a(7)3 <?<9V*-fft.#»Hl 
J2Lt) 7C^^-g|?* J 2fficOE ufc««S*lfcft^«rC* 
S. Me^fc*^SEu7C*tf>!I8i*XfcL 

net imniosafc j: o . m^m^mmt o . o o 

3^xg0. 2 5^$EHt^:l)«Ii:*WiLv\ ttzm 
iE2ffiOEu^f^yfc{Bft$^|,3fficOEu^3ry(?5M 
8UHiMe 3 Eu<*«,- a Eu<*3> a MgS i 2 0 8 : Eu 
£-f&fc. 0. 05gag0. 5 5 tf)SeH 

£<oM±tztjixmzmi\.\ 

[0054] zhb<7)mfo<oG&Liimz^xiim& 

+*. 

[0055] fflftM V*&fe%tltrt4 Vft IX 

0. 1-1 0wt%£M£) . 

y^/j-tb-lUZm^ZttfX'Z 
4. SnB, AM^t LT, PMA*PVAfrif<0»# 

[0056] *nmv>BBiza^xit. mttemwz 
*4, siffl«i«&, *is»ffi, mmmffik. m^miz 

[0057] ©ttfe^Ttef* 

(*8S£fifci£fc:J:6Me3 ( i. x) MgS i 2 0 8 : Eu.lc 

«Sg^>">ACa (N0 3 ) 2 . «K-7^*>"7AMg 
(NO,),, BMt7--f*S i 0 2 , i5»a-De^AE 

u (N0 3 ) 2 ^t/UibA^3 (1-X) : 1 : 2 : X 
(0. 003^X^0. 25) tZ&XolZ&Sl. Z 

titjm*m&mi'c*tmiimti. z^^ 

t') tf$£tix^xi>m?izt.tfx'zz>. 
[0058] mz. *im£m&. ttz\t&&&m 
w^tt, mm:$:ft^i><Dfrt>zm%izAtix. mi 

If*- h 9 l—y^y^ME. LIcifiMmthZ. t tfX' 

%%>$mzm\ BEs»*TWsa« ( 1 o 0-3 0 

0°C).m®E^(0. 2MPa-l OMPa) <7)T? 
*Jfe£tt ( 1 2-2 01^0) Itfio. 

1 0 0 5 9 1 mz. ztym&aT&m&T (mum 
m*5%. mm&9 5%iittimfn) x\ BfsiaK. j» 
^b§is (mm. 1 3 5 o°cT'2B#p H i) ffis&imzzti 

Sr^L. CiiS:0 2 , 0 2 -N 2 , H 2 0-N 2 J>Sv^S 
0 3 - N 2 <P 3 5 0'C- 1 0 0 0iCT*J«r* <I i: tzj: 
0 . mK%ffl§S.TX*fm L^Hfe®***^ 2 ffiOE u 
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aWHaflbtt*Me,(,.,)MgS i 2 O s : Eu„£'#6 

[00 6 0] 4£. 0 2 , 0 2 -N 2 , H 2 0-N 2 , 0 3 - 
N 2 <t>X'im?&VflZ. Alj0 3 ^SiOj, La 2 0 3 , 
^K-ft^LaFi. A 1 F 3> 

«5«fc*#**tfWfc£* ( flu.tf7*3* xH^r 

hhO. \u mWT. Wfc 0 . 0 1 u m OTtffi* I 
[0061] 4fc, «ft^Jfi«:ff 5i t tcj: 9»4>ft4 

nRm^rm^tii ^ottt^x^z < mmm 

0. 0 5jum-2. Oumm®.) B&Ztih. Z 
ZX'^o r«ttj tli. tit At'<?>^3K*2^f*@Jt 
(OUS/JEMS) *\ MitfO. 9«±1. OWTfc 

-iWsT #C oKHfc A4 tmii* >> * . 
[00 6 2] 4fc. »Jofn?Ii^)£:&, ifctte*^) 

UK « ft (ft 'Mfttt £ 4 "WRfefc J: o T t# 4>ftfc# 
fSffi**«rfflk\ -lix£0 2 , 0 2 -N 2 , H 2 0-N 2 , 
4 tz ti 0 3 - N 2 4>T« LT i«f 4 - 1 tfiX'i* 4 . 
[0063] ( (Ca. Ba. Sr), ( ,.,)MgSi, 
0 8 : Eu.CO^t) ZCOmftmi. ±.j£ltl (Ca, 
Sr, Ba), (1 .„MgSijO, : Eu^Kfltf&fc 

&v>*xmmmx'imth. ot. **xwtw*i[ 

[0064] SCBfc LT, *BHI#A'S"7.&C a ( O 
H ) 2 , *IHkM'«K/ABa (OH) 2 . *Itfkxbny 
fWSr (OH),, JKltft-e^i^AMg (0 
H ) 2 . *BHfc7/P 5 -^AA l (OH) 3 , 

DtwEu (oh) i^-m^mt-rz^itb^i x 

SfcftJLU Ztie>&77v?AblX<7>A l F 3 i£ 

ca^u, -ix$r^4'i i occ-ctfusa, mftwm 
fKT mummsx. %.%*9 5%v>m%) x-m 

(no o'c*>£> 1 6 o o°c-c2B#p B i) *&s-r 
4. ftc: 1 1 o 0'C~ i 6 o O'Cfrbnm&tp?) i o o 

0'CWT3 5 0'CW±t'O 2 -N 2 , 0 2 , H 2 0-N 2 $> 
4^tt0 3 -N l *J8j£fl s fc*ALT, Euc92ffiHtfy 

[00 6 5] =SrtJffi36«cWM«fc IT , BHfcHL ffiS? 
*g, *BMfcft£±fcflHtf:a < . Ca, Ba, Sr, M 



fttt£fl*f4^i:k-C£4. 4fc. 0 2 , 0 2 -N 2 , 

Oj-N^-rffiua-rstsc, ai 2 o 3 , sio 2 , a 

1F 3 , La 2 0 3 , LaF 2 f^ W%\ l Z&W.T>Vzi*i, 
Y*T*+iVT*h>Zft\VzM*.ftWfclz£~>X3- 

4. 

[0066] om&MKW 

(Zn 2 . x S i O, : Mn,CWT) 41*', ft&»HRR 
IfStlMvC, MAT**, ffil&fSZn (N0 3 ) . 

w»s*s i ( n o 3 ) 2 , mm y/fyu n ( n o 3 ) , 

: 1 : X ( 0. 0 1 gX^O. 1 0) 

fc &4 «fc a (c?i^ l , mzz<7)&£®m j x>vfrt>m 

[0067] (Ba,. x A 1 12 0, 9 : Mn^Z-O^X) 4 

ABa(N0 3 ) 2 ,li7^S-7Ml (N0 3 ) 2 , 
5ii§vy^>Mn (N0 3 ) 2 *^;Htt'l-X : 1 2 : 

x (o. oi^x^o. 10) fc£4J:3fciftau - 
[ 0 0 6 8 ] <Mc» **HSCfc^TC:^)a^R(3!a£ 

^t, z <nmm tA* v-$m* & zvm& 
tt, ®fm&ft'ii>(r>frb%iti7*>i'WzxtLX . m 

tm- h 9 Br 
5SE7J (»<Utf. fflSl 00~300*C, E7J0. 2M 
Pa-lOMPa) W^TT, J5r^B*BI ( MM* 2 
-2 0B$^) *Sl^|jt^ff3. 
[0069] *<m. imtlZ.kk.X')* BfSOBa 
,. X A 1 12 0 19 : Mn x *«»4><l6. i<0^-&jjDlg(C 

io, m>ti&$mttm&tfo . i^m-2. o//m 

%A*X'S 0 O'C-1 1 0 0°CX7--M£ft®lX. ® 

[0070] 

( (Y, Gd),.jB0 3 : Eu,fc-5^T) ffi£»fBK 
XStCfc^T, Wit'f -yh'J^AYa (N 

0 3 ) 3 bMm#\iO $>7AGd 2 (NO,) 3 t*>7K 
H 3 B0 3 i:5gSP— nh^AEui ( N0 3 ) 3 £?F t -& 
L, t;PJt*U-X : 2 : X (0. 0 5^X^0. 2 
0) (YfcGdOitte6 5*r3 5) fc^iafcfi^ 
L-, dttZZtl&g&frTl 2 0 0°C-1 3 5 0^2^ 

[0 07 1 ] (Y 2 . x 0 3 : Eu x KovvC) ft^ffifW 
IM(C^V^T, JR«T*4. WBH 7h'J7AY 2 (N 
0 3 ) j^Ka-DmEu (NO,) t^ii^U. * 
^Jt* ? 2-X : X ( 0. 05^X^0. 30 ) t%&± 
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[ o o 7 2 ] mz. ?mi.mz&^x. z^mmizn 

[0073] %<n\k. iYm&m.mz&\^x. 
yntJ *y$.®*£ t'm&ft. wm^zft 

^XME^'PXi&mi 0 0~3 0 0°C. £2)0 . 2 
MPa-lOMPa CD%iWTX\ 3-12 mffl*^®. 
Zfro. ®t>tLfzit^m&m?ioZtlz£ 

i o o 7 4 ] mz, ^0&ftf*££SW>?- 1 3 0 0°C~ 
1 4 0 0°C2&fffl7--)Hfz1k. ft®lXft&%Kfc 

ith* z<v*m&i$.Tmz±<o®t>iimKm. & 
m^tKh. mmimmmz&tLtz^yt 

wmz Mt hwzm IX i^ft . 

[00 7 5] ±$L£PDP1 0 0<7)$ftftll 
1 OR, 11 OGlZ^Xtt, ft*fflV^ftTS£'3bt 
#T\ ffifeWHl 1 OBfcOWCfcL ibfcft£??§j£Tft 

Eu 2m0>4*y0>s&Eu0)3m0>4*y"cw.toL 

fSfotffcofc. 77X7fari/>fgIl: 

tzA\ *%,wi,zfrfrmmmz£ m&ztitzft&n 

*«0WfcT»f ft i 1 t & ft . o 

t . ■kxn&n^iwm&zMmfuzTW ft i t 



fc&ft. Ltztf^X. ■£XCD&<7)-tJ\s<r)m%.Z7Mzm 
ffl-f ft £ 4: Sfl^fe&jgtf^t v|#g£ 

itfx-th. 

[0 076] tiz. *5MB(cffi4Wfeibfc«tJi, 
ttUfcJ: Oil®, ffcfeTftffij^fcifcffltftii:**? 

#ft. zv>®£Mi. %mmizw$jZtLX\^m% 
m^mitmmmm-^ 2mnE u^^y* 3m<o 

e u A*yx-Wk UzH&&%»frt>%&%ftftmzW 

mttatj: \,\ zcoxo iz*%ty tnmizmmtti 

[0077] ^ZmVTy X-?t 1 Z7'\s4$m 

TiUftMi. znyyrMz^xmmmmizft 

[0 078] {mitz&77X-?T<lZ7l'4$iffl&, 
4 2>f yf-£)*#S£ft*> ( 'jrt yf-1 5 0;umCDH 
D-TV{ti) . M©to5f7.*Htf>JikWi2 0jum. M 
gO&flJfCDJl&fiO. 5jLtm, ll^mfiiifS^X*^ 
>-€fi§^O8E8l(i0. OSmmfcSrftj: oizfmt 
tz. Sfc, »«aafe:WA$*iftlW^tt, 

±ti»-tr y sr 5 %at£ l tzfixxh o . msgo 

St€^E-C'*tA$ifCoft. 
[0079] -9-yryH-l O^^Xvfw^W 
ggfcffl^ft&Wfemfttt&TOi, M e 3 1 , M 8 S 
i 2 0 8 : Eu x <r)ffltfaimj$.tZ>2mP)Euj*y$: 

■sm<vEu4ityx'W&itzmtw*m^\ *ti*tw 
i iss*. 

[0080] 

tm ] 
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[0081 ] -tyr/P l -4 li, ( y , g 

d) ,-xB0 3 : Eu,, ife»l:Zn 2 . x Si 0 4 : 
Mn„. »feffil6*fcMe, (l . x) MgS i 2 0 8 : Eu 
, (feJtfL, Me(i N Ca. Sr. B a^flWUW 

•^fiRcO^-ffi. I&t+tot Kc&E u , Mn coJHfttt*. -f 
^i?*>Y, Me7t^ (fc^fL, Melt Ca, Sr, B 
aW3%WiWr< i:t IS) tciWSEu^aiftJt*, 
^J:l>'Z n7C*fciW4Mn^)aHllit**Jj:V2tf«)E 



[0 082] 5-1 0(4. ^MBCYj., 

0 3 : Eu,, SM»Ba,. x A 1 12 0 19 : Mn,, 
*feSbt*CMej(|.,)MgSij0 8 : Eu, [tztz 
U Mell Ca, Sr, B a^ftcTHvfft^— gj^ 

±) ^ffli^I^MOtWJ) 1 ), ±IEt(5]«. & 
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xy&zminko tzmcz *t t s . t fc , -9- 
[ o o s 3 1 wtmmmzm tuawM 

[0084] *<r>k.Z<H8fflM y^cottJg (2 5°C) 
fcOWCj»£Lfc*S*«\ ^-rtlhft&ifl 5 0 0-3 
0OO0CP^«Hfc«fc*lTlr**. WflRJ5ilfc«** 

VVCtt, ¥*W&aO. 1~3. 0/*m, ft*t&&8jum 

[ 0085] Oli, Me 3(1 . x) MgSi 

2 O s : Eu x <7)2«O|*)C7)6 0%2rEucr)3ffitcL/i-t 

VV5rVMWe 3 MgS i,0 8 : Eufrh%hff&mttm 

[0086] Srfe. fUOEu-f *y<r>2®, 3m<7)M 
^(i. XANES& (X-r ayabs o rpt i on 
near edge structure) T'S'JS L 

[ 0087] ( JtR 1 ) fife-t V 7VI/ 1 - 9 m 
tiM*>7frl 0, l lCo^t, W^HBtie 



fc*J»t*ft*«*WP:a ( 5 2 0-C. 2 0#) t3*5V% 

[0088] (mm 2 ) j^)vwm.mztewh>i*)i 

mUrltxn < 8*184 5 0'C. 2 0#) «^w>#* 

[0089] (nn 3 ) >^)vz&Qz$mi,tzmm 

£SS£«E 2 0 0V. Ji]&|& 1 0 0 k H z 0>jMttB$" 

;l^£l 0 OB^jI^LTEPflnU wtmtzt$tf&* 
[0090] ifc. TYVZWMAWTVVXz.xi.Z'O 

^ximm&xhb^wfo&t^frxmmL. 1 
?mx'i>btitf$>>)tix^&. ttz. miwm&t 
mz^xtt&mt&fcm&ZMmtx'M'feix. to 
^m^^^itz. ttzmt>oiz^xii, ftm 
0 v mo; xtvzm v > 200 msmmft* m^sxju 

[0091] ztit>mm 1 ~ 3 <0&&C0M&RXSM%.-£ 

[0092] 
1*2] 
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flir 
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[0 0 931 *2{Cnrf«t?fcJtlW-^r/H lfcfco 
T, *fcflbfc*fc*Nvr2«fl>Eu'f#>'£3flre>Eu 

*$S&-fL$A { *£ < . 20 0 V, lOOkHz^JoaSF 
tftf-x ht* l 1 %0M&1&TtfM.e>titt:T YVX $x 
^yX/KOgfStfc O^fciOteitU -9-y7VH-9{= 

o^t tawfeo^tgw^x o . 5 %ar<omt % *> 

J:ot:ttHW>ryH 0(1, E u o 2 fli<7)i*i 6 0 % £ 3 



[0 094] ZtM. Me 3 MgS i 2 0 8 : Euc^Wfe 
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C02m(OEu<<*y<7)o1i. 5%-5 5%£3<ffiOEu 
4 >T« LT t «3t*Sr 6 O'C 9 0 %tf)ffl*f« 
K^t 1 0«IL/iS, 1 0 O'CTISJiL. -ecom 
£ft4>tf>»3fefltf>TDS4Hfr (fftS)«#*ir*#ffr) 

( 3 o ox:- 5 o or) w-ftfwmwmz itay-y 

[ 00 96] (Hlft5) ±EI«!UCt$Vvttt, *»DJ 



[0097] 4MaK0S*fffc:tj^T . #5xWtftte» 
u aawyiUTv^v^r/n i (m ) m&T 
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